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(57) ABSTRACT 

A type IV collagen-like immunoreactive peptide and an anti 
body thereof which are useful for detecting nephritis, a 
method for selecting a type IV collagen-like immunoreactive 
peptide, a method for screening an immunoreactive antibody 
and an immunoreactive peptide, a nephritis model, a method 
for detecting chronic nephritis, a vaccine, and a therapeutic 
agent for nephritis are provided. 
A type IV collagen-like immunoreactive peptide immuno 
logically reacts with an isolated, chronic nephritis-derived 
biological sample. Preferably, the type IV collagen-like 
immunoreactive peptide includes at least one member 
selected from the group consisting of at least one chain 
selected from alpha 1 to alpha 6 chains as a constituent alpha 
chain, at least one region selected from 7S, the central helical 
domain, and NC1 as a constituent region, and a peptide hav 
ing 3 to 35 amino acids as a constituent peptide. 

2 Claims, 6 Drawing Sheets 
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IG. 4 
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TD36 0.39 0.276 0.298 0.030 10,220 
TD37 0.40 0.38 O39 0.05 3803 
TD38 1059 0,957 008 O.O72 7.55 
TD39 0.139 O.39 0.139 O.000 O.OOO 
TD40 0.149 O. 137 0.43 0.008 5,934 
TD41 0.408 0.393 0.40 0.01 2648 
TD42 2.728 2.664 2.696 0.045 1679 
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TYPE IV COLLAGEN-LIKE 
IMMUNOREACTIVE PEPTIDE 

This is a Divisional Application of U.S. application Ser. 
No. 12/304,140 (issued as U.S. Pat. No. 8,114,607), filed Feb. 
9, 2009, which is a 371 of PCT/JP2007/061779, filed Jun. 12, 
2007, which claims priority from JP 2006-187186, filed Jun. 
12, 2006, and JP 2007-137856, filed May 24, 2007, all the 
disclosures of which are incorporated herein by reference. 

TECHNICAL FIELD 

The present invention relates to a type IV collagen-like 
immunoreactive peptide, an antibody thereof, a method for 
selecting a type IV collagen-like immunoreactive peptide, a 
method for Screening an immunoreactive antibody or an 
immunoreactive peptide, a nephritis model, a method for 
detecting chronic nephritis, a vaccine, and atherapeutic agent 
for nephritis. 

BACKGROUND ART 

Type IV collagen has not yet been fully elucidated. Many 
molecules of type IV collagen are bound to each other and, in 
association with various components, form tissue basement 
membranes. Furthermore, type IV collagen is a major com 
ponent of tissue basement membranes, and thus is also 
referred to as “basement membrane collagen'. Type IV col 
lagen has six isomers: alpha 1 to alpha 6 chains, and one 
molecule of type IV collagen is composed of three alpha 
chains. The combination of three alpha chains varies depend 
ing on the tissue. Alpha 1 and alpha 2 chains occur in abun 
dance in basement membranes derived from placenta, which 
are commonly found in the tissue basement membranes 
throughout the body. Basement membranes derived from kid 
neys have specificity and alpha 3 to alpha 6 chains are said to 
occur in abundance therein. 
One molecule of type IV collagen is divided into three 

domains: the 7S domain located at the N-terminus and the 
central helical domain (TH), each having a triple-helical 
structure, and the NC1 domain having a non-helical structure 
located in the C-terminus region. When type IV collagen is 
extracted from the tissue of a living body, the domains 
obtained differ depending on the treatment method. In gen 
eral techniques, triple-helical domains are obtained by pepsin 
treatment and NC1 is obtained by bacteria-derived collage 
nase treatment (Non-Patent Document 1). 

Meanwhile, nephritis is broadly classified into “acute 
nephritis' and "chronic nephritis, on the basis of symptoms, 
which are subclassified and variously named by specialists. 
Since nephritis usually refers to "chronic nephritis', in the 
present invention, “nephritis' and "chronic nephritis' are 
used synonymously unless otherwise stated. Examples of 
"chronic nephritis' include, but are not limited to, so-called 
chronic nephritis, IgA nephropathy, minimal-change nephro 
sis, membranous nephropathy, and secondary nephropathy, 
Such as diabetic nephropathy and hypertensive nephropathy. 
With respect to nephritis, 30,000 patients are newly intro 
duced to dialysis every year, which causes a tremendous 
burden on the quality of life (QOL) of patients as well as to the 
national medical expenses (6,000,000 yen/year for each 
dialysis case). Although dialysis techniques are advancing, 
there are currently no pharmaceutical agents for treating 
nephritis directly by identifying nephropathy in the very early 
stage before dialysis is required. The major reason for this is 
that the mechanism of onset of nephritis has not yet been 
elucidated. 
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2 
Furthermore, under the assumption that there exist anti 

gens specific to nephritis, various antigen Substances are cur 
rently under study around the world (Non-Patent Document 
2). If antigens are identified, development of diagnostic 
agents or therapeutic agents for nephritis is expected, using 
the antigens as target Substances. Goodpasture syndrome 
(anti-glomerular basement membrane (GBM) antibody 
nephritis in a narrow sense) is only one example in which 
antigens have been determined. It has been reported that the 
antigens are localized to 36 amino acid residues at the C-ter 
minus of NC1 of the alpha 3 chain, and the amino acid 
sequences, from the N-terminus, 17 to 31 and 127 to 141 of 
the alpha 3 chain (Non-Patent Document 3). Each of the 
antigens is located on the alpha 3 chain. Furthermore, loca 
tions of 17 to 31 (15 amino acid residues) and 127 to 141 (15 
amino acid residues) on the alpha 3 chain are being searched 
for from the chimera alpha 1/alpha 3 NC1. 

Goodpasture syndrome, which is rare nephritis, belongs to 
“acute nephritis, and typically, a serious condition occurs in 
about two weeks. Thus, a definite diagnosis must be imme 
diately established. In order to establish the definite diagno 
sis, immunostaining of kidney biopsies is performed, and 
determination is made on the basis of the presence or absence 
of deposition of immunoglobulin IgG, which is an autoanti 
body to GBM. 
Non-Patent Document 1: Extracellular Matrix IRL PRESS/ 
OXFORD UNIVERSITY PRESS Oxford New York 

Non-Patent Document 2: Jin to Toseki (Kidney and Dialysis) 
2005 July Vol. 59 No. 1, Tokyo Igakusha 

Non-Patent Document 3: J. Biol Chem (1993) 268, 26033 
26036 

DISCLOSURE OF INVENTION 

Problems to be Solved by the Invention 
However, in Such an examination, specimen collection 

may cause pain and risk to patients, and immunostaining 
requires pathology specialists to have high diagnostic capa 
bility, all of which are problems. 

Under these circumstances, as a simple method, ELISA 
kits (trade name: Nephroscholar GBM, imported by Nissho 
Corp., sold by Nipro Corp.) which detect autoantibodies 
appearing in blood are used. However, according to the 
instruction book included with the ELISA kits and the docu 
ment (RinshokikiShiyaku (Clinical equipmentreagent), 
Vol. 20 No. 3, 367-374 (1997)) cited therein, autoantibodies 
of Goodpasture syndrome are only detected when they exist 
in high concentrations, and other types of nephritis are only 
detected when they exist in low concentrations, which are 
Substantially the same as those of healthy Subjects. According 
to the instruction book, the antigens used are bovine GBM 
antigens. The GBM is composed of various components 
including type IV collagen as a major component. In terms of 
size, the relationship is as follows: GBMD-type IV 
collagen-NC1>NC1 of alpha 3 chain-the amino acid resi 
dues (antigens) described above. Use of bovine GBMs as 
antigens means that there are no antigens of other types of 
nephritis in this huge region, which is insufficient for detect 
ing nephritis. Furthermore, the ELISA kits are approved only 
as diagnostic agents and covered by the national health insur 
ance in Japan, but are difficult to use because they are expen 
sive and imported products. 

Accordingly, it is an object of the present invention to 
provide a type IV collagen-like immunoreactive peptide and 
an antibody thereof which are useful for detecting nephritis, a 
method for selecting a type IV collagen-like immunoreactive 
peptide, a method for screening an immunoreactive antibody 
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and an immunoreactive peptide, a nephritis model, a method 
for detecting chronic nephritis, a vaccine, and a therapeutic 
agent for nephritis. 
Means for Solving the Problems 

In order to solve the problems described above, the present 
inventor has conducted diligent studies for a long time on 
development of therapeutic agents for renal diseases and sec 
ondary renal diseases associated with other diseases and 
methods for early detection thereof. As a result, antigenic 
sites in nephritis have been found, using a chronic nephritis 
derived biological sample, and a type IV collagen-like immu 
noreactive peptide and an antibody thereof, a method for 
selecting a type IV collagen-like immunoreactive peptide, a 
method for screening an immunoreactive antibody and an 
immunoreactive peptide, a nephritis model, a method for 
detecting chronic nephritis, a vaccine, and atherapeutic agent 
for nephritis have been established, thus completing the 
present invention. 

That is, a type IV collagen-like immunoreactive peptide of 
the present invention is characterized in that it immunologi 
cally reacts with an isolated, chronic nephritis-derived bio 
logical sample. 

Furthermore, an antibody of a type IV collagen-like immu 
noreactive peptide of the present invention is characterized in 
that it immunologically reacts with the type IV collagen-like 
immunoreactive peptide. 

Furthermore, a method for selecting a type IV collagen 
like immunoreactive peptide of the present invention is char 
acterized in that, by using an isolated, chronic nephritis 
derived biological sample as a ligand, the type IV collagen 
like immunoreactive peptide which immunologically reacts 
with the chronic nephritis-derived biological sample is 
selected. 

Furthermore, a method for screening an immunoreactive 
antibody of the present invention is characterized in that it 
uses the type IV collagen-like immunoreactive peptide. 

Furthermore, a method for screening an immunoreactive 
peptide of the present invention is characterized in that it uses 
the antibody of the type IV collagen-like immunoreactive 
peptide. 

Furthermore, a nephritis model of the present invention is 
characterized in that it uses, as an inducer, at least one of the 
type IV collagen-like immunoreactive peptide and the anti 
body of the type IV collagen-like immunoreactive peptide. 

Furthermore, a method for detecting chronic nephritis of 
the present invention is characterized in that it uses at least 
one of the type IV collagen-like immunoreactive peptide and 
the antibody of the type IV collagen-like immunoreactive 
peptide. 

Furthermore, a vaccine of the present invention is charac 
terized in that it uses at least one member selected from the 
group consisting of the type IV collagen-like immunoreactive 
peptide and the antibody of the type IV collagen-like immu 
noreactive peptide. Furthermore, a therapeutic agent for 
nephritis is characterized in that it contains the vaccine. 
Advantages 
The present invention can provide a type IV collagen-like 

immunoreactive peptide and an antibody thereof which are 
useful for detecting nephritis, a method for selecting a type IV 
collagen-like immunoreactive peptide, a method for screen 
ing an immunoreactive antibody and an immunoreactive pep 
tide, a nephritis model, a method for detecting chronic nephri 
tis, a vaccine, and a therapeutic agent for nephritis. 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 is a graph showing the comparison (anti-NC1 anti 
body) between healthy subjects and persons with highurinary 
albumin level. 
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4 
FIG. 2 is a graph listing diseases and their levels of anti 

NC1 antibody. 
FIG. 3 is a graph showing the correlation between the 

anti-triple-helix antibody and anti-NC1 antibody in the same 
nephritis patient. 

FIG. 4 shows the comparison of measured data (anti-NC1 
antibody) with respect to chronic nephritis TD38, diabetic 
nephritis TD42, and healthy subjects (TD31 to 37 and TD39 
to 41). 

FIG. 5 shows the alpha 3 chain (SEQ ID NO: 1), alpha 4 
(SEQ ID NO: 2) chain, alpha 5 chain (SEQ ID NO:3), and 
alpha 6 chain (SEQ ID NO: 4) of human NC1. 

FIG. 6 shows the comparison with respect to NC 1-like 
antigenicity among chronic nephritis No. 38, diabetic nephri 
tis No. 42, IgA nephropathy, and healthy subjects Nos. 31,32. 
and 33. 

BEST MODES FOR CARRYING OUT THE 
INVENTION 

A type IV collagen-like immunoreactive peptide of the 
present invention will be described below. 
A type IV collagen-like immunoreactive peptide of the 

present invention is characterized in that it immunologically 
reacts with an isolated, chronic nephritis-derived biological 
sample. This is an immunoreaction in which the type IV 
collagen-like immunoreactive peptide acts as an antigen and 
the isolated, chronic nephritis-derived biological sample acts 
as an antibody. The immunoreaction is not limited to an 
enzyme immunoreaction. Examples of the immunoreaction 
also include an AB method, RIA, an immunoluminescence 
method, a precipitation reaction, and an agglutination reac 
tion and the like. As an enzyme-labeled antibody, either a 
polyclonal or monoclonal antibody may be used. The anti 
body may be radiolabeled, luminescence-labeled, or non 
labeled. The reaction mode is not limited to a sandwich 
method, but a competitive method or the like may be used. 
Glass, a magnetic Substance, or a latex may be used instead of 
a plate. Alternatively, without using any of these, the Solid 
phase method may not be employed. 

Furthermore, in the present invention, examples of 
"chronic nephritis’ include, but are not limited to, so-called 
chronic nephritis, IgA nephropathy, minimal-change nephro 
sis, membranous nephropathy, and secondary nephropathy, 
Such as diabetic nephropathy and hypertensive nephropathy. 

Furthermore, the type IV collagen-like immunoreactive 
peptide of the present invention is not particularly limited as 
long as it immunologically reacts with the chronic nephritis 
derived biological sample. Preferably, the type IV collagen 
like immunoreactive peptide includes at least one member 
selected from the group consisting of at least one chain 
selected from alpha 1 to alpha 6 chains as a constituent alpha 
chain, at least one region selected from 7S, the central helical 
domain, and NC1 as a constituent region, and a peptide hav 
ing 3 to 35 amino acids as a constituent peptide. More pref 
erably, the type IV collagen-like immunoreactive peptide 
includes the alpha 5 chain, and the constituent region is more 
preferably NC 1. Furthermore, the peptide length of such a 
type IV collagen-like immunoreactive peptide is preferably 3 
to 35 amino acids in view of cost and efficiency, and most 
preferably 10 to 20 amino acids in view of also achieving ease 
of production of the antibody. 
The type IV collagen-like immunoreactive peptide of the 

present invention immunologically reacts with an isolated, 
chronic nephritis-derived biological sample in the same man 
ner as type IV collagen. Furthermore, the type IV collagen 
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like immunoreactive peptide is preferably homologous to the 
amino acid sequence of the alpha 5 chain of the type IV 
collagen. 
The type IV collagen-like immunoreactive peptide of the 

present invention preferably includes at least one amino acid 
sequence, derived from NC1 as the constituent region, 
selected from the group consisting of: 

(SEO ID NO; 5) 
1) GRGTC NYYAN SYSFW LATVD No. yp13 

(SEQ ID NO : 6) 
2)SCLEE FRSAP FIECH GRGTC No. yp12 

(SEO ID NO: 7) 
3) GWDSL WIGYS FMMHT SAGAE No. yp 10 

(SEQ ID NO: 8) 
4) PFISR CAVCE APAVW IAVHS No. ypo 8 

(SEO ID NO: 9) 
5) STMPF MFCNI NNWCN FASRN No. ypo5 

(wherein A represents alanine, C represents cysteine, D rep 
resents aspartic acid, E represents glutamic acid, F represents 
phenylalanine, G represents glycine, H represents histidine, I 
represents isoleucine, L represents leucine, M represents 
methionine, N represents asparagine, P represents proline, R 
represents arginine, S represents serine, T represents threo 
nine, V represents valine, W represents tryptophan, and Y 
represents tyrosine, each peptide being represented by the 
sequence of amino acids that are continuous from the N-ter 
minus and spaced at every fifth amino acid). Preferably, the 
type IV collagen-like immunoreactive peptide is homologous 
to three or more amino acid sequences in the amino acid 
sequences described above. Note that the amino acid 
sequences 1) to 5) are designated by specific numbers (No. 
yp13, etc). 

Furthermore, the isolated, chronic nephritis-derived bio 
logical sample has an anti-type IV collagen antibody and 
immunologically reacts with type IV collagen including at 
least one member selected from the group consisting of at 
least one chain selected from alpha 1 to alpha 6 chains as a 
constituent alpha chain, at least one region selected from 7S, 
the central helical domain, and NC1 as a constituent region, 
and a peptide having 3 to 35 amino acids as a constituent 
peptide. Furthermore, the isolated, chronic nephritis-derived 
biological sample is not limited to a biological sample derived 
from human nephritis, but may be a biological sample derived 
from animal nephritis as long as it is a biological sample 
derived from nephritis. Examples of the chronic nephritis 
derived biological sample include urine, serum, kidneys, kid 
ney extracts, and kidney cultures. Preferably, urine is used. In 
the case of an animal-derived biological sample, it is prefer 
able to use the biological sample while comparing it with an 
"isolated, nephritis-derived biological sample of human 
chronic nephritis. 

Preferably, Such urine is frozen during storage and 
defrosted for use, defrosted urine is homogeneously dis 
persed in phosphate buffered saline (hereinafter referred to as 
“PBS”), precipitates are removed after centrifugation, the 
resulting supernatant fluid is dried with a freeze-dryer, and the 
freeze-dried product is dissolved in PBS (pH 7.4). Further 
more, physiological saline or distilled water for injection may 
be used instead of PBS. In order to maintain high titer, other 
processes, such as sterilization and bacteria elimination, are 
carried out. That is, by using precautions necessary for phar 
maceutical makers dealing with biologically derived pharma 
ceutical products, injections or internal agents can be pro 
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duced. Furthermore, antibodies purified with an affinity 
column on which antigen NC1 is immobilized or obtained by 
ammonium sulfate precipitation may be diluted again so as to 
adjust their concentrations. Alternatively, immunoglobulinas 
an antibody may be purified from serum or kidneys. 

Furthermore, an antibody of a type IV collagen-like immu 
noreactive peptide of the present invention is characterized in 
that it immunologically reacts with the type IV collagen-like 
immunoreactive peptide, and immunologically reacts with 
the type IV collagen-like immunoreactive peptide in the same 
manner as an isolated, chronic nephritis-derived biological 
sample. 

Furthermore, a method for selecting a type IV collagen 
like immunoreactive peptide of the present invention is char 
acterized in that, by using an isolated, chronic nephritis 
derived biological sample as a ligand, the type IV collagen 
like immunoreactive peptide which immunologically reacts 
with the chronic nephritis-derived biological sample is 
selected. By using the isolated, chronic nephritis-derived bio 
logical sample as a ligand, it is possible to select the type IV 
collagen-like immunoreactive peptide useful for detecting 
nephritis. 

In the method for selecting a type IV collagen-like immu 
noreactive peptide of the present invention, the isolated, 
chronic nephritis-derived biological sample and type IV col 
lagen to be used may be the same as those described above. 
Furthermore, the type IV collagen-like immunoreactive pep 
tide to be selected may be the same as that described above. 
A method for screening an immunoreactive antibody of the 

present invention is characterized in that it uses the type IV 
collagen-like immunoreactive peptide. The number of amino 
acids of the type IV collagen-like immunoreactive peptide is 
preferably 3 to 35, and more preferably 10 to 20. Specifically, 
an immunoreactive antibody can be screened by replacing the 
chronic nephritis-derived biological sample with an anti-al 
pha 5 chain NC1 antibody or a peptide antibody derived from 
anti-alpha 5 chain NC1. Thereby, it is possible to screen an 
immunoreactive antibody useful for detecting nephritis. 

Furthermore, a method for Screening an immunoreactive 
peptide of the present invention is characterized in that it uses 
the antibody of the type IV collagen-like immunoreactive 
peptide. The number of amino acids of the type IV collagen 
like immunoreactive peptide is preferably 3 to 35, and more 
preferably 10 to 20. Specifically, an immunoreactive peptide 
can be screened by replacing a synthetic peptide derived from 
the alpha 5 chain NC1 with a candidate immunoreactive 
peptide. Thereby, it is possible to screen an immunoreactive 
peptide useful for detecting nephritis. 

Furthermore, a nephritis model of the present invention is 
characterized in that it uses, as an inducer, at least one of the 
type IV collagen-like immunoreactive peptide and the anti 
body of the type IV collagen-like immunoreactive peptide. 
Conventionally, glomerular basement membranes (GBMs) 
and glomerulus-derived NC1 have been used as nephritis 
inducing antigens. However, they are acute nephritis models 
and are not suitable as human chronic nephritis models. Fur 
thermore, a case of a peptide derived from the alpha 3 chain is 
also known, which is also an acute nephritis model. In the 
nephritis model of the present invention, by using the type IV 
collagen-like immunoreactive peptide, it is possible to obtain 
a specific antigen inexpensively, which is Suitable for produc 
ing an experimental model for chronic nephritis. 

Furthermore, inconventional methods for inducing nephri 
tis in which an antibody (antiserum) against an antigen is 
used, for example, antibodies against GBM, NC1, and the 
alpha 3 chain are known, all of which are acute nephritis 
models. Furthermore, there are no cases in which antibodies 
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against the alpha 5 chain, in particular, antibodies against 
peptides of the human alpha 5 chain are used. In contrast, the 
antibody of the type IV collagen-like immunoreactive peptide 
of the present invention is useful and Suitable as a human 
chronic nephritis model. 
AS Such a nephritis-inducing antigen, NC1 of the alpha 5 

chain is particularly preferable. Nephritis models induced by 
glomerulus-derived NC1 belong to a kind of acute nephritis, 
and thus most of the anti-NC1 antibodies are close to autoan 
tibodies of Goodpasture syndrome which is acute nephritis. 
Therefore, it is preferable to use such nephritis models while 
comparing them with an "isolated, nephritis-derived biologi 
cal sample of human chronic nephritis. Although a biologi 
cal sample derived from a diabetes animal model or a hyper 
tension animal model can be used, it is preferable to use Such 
a biological sample while comparing it with an "isolated, 
nephritis-derived biological sample' of human chronic 
nephritis as in the case described above. 

Furthermore, a method for detecting chronic nephritis of 
the present invention is characterized in that it uses at least 
one of the type IV collagen-like immunoreactive peptide and 
the antibody of the type IV collagen-like immunoreactive 
peptide. A kit using the ELISA method is preferable, and 
thereby early diagnosis of nephritis becomes possible. 

Furthermore, a vaccine of the present invention is charac 
terized in that it uses at least one member selected from the 
group consisting of the type IV collagen-like immunoreactive 
peptide and the antibody of the type IV collagen-like immu 
noreactive peptide, and the vaccine can be used as a preven 
tive agent or a therapeutic agent for nephritis. Furthermore, a 
therapeutic agent for nephritis is characterized in that it con 
tains the vaccine. The vaccine or the therapeutic agent for 
nephritis of the present invention is not particularly limited as 
long as it contains the type IV collagen-like immunoreactive 
peptide or the antibody of the type IV collagen-like immu 
noreactive peptide. For example, yp 12 (SEQID NO: 6) or the 
like is dissolved in water, and administration of the resulting 
agent in the form of Solution can inhibit nephritis, etc. 

Furthermore, the present invention relates to an apparatus 
for purifying nephritic blood (including serum and plasma). 
which can be used as a medical appliance. The principle is in 
that a target antibody or a target antigen in nephritic blood is 
brought into contact with a ligand (corresponding antigen or 
antibody) immobilized on a carrier and having an adsorption 
function so as to be removed by adsorption. When the target 
antibody in nephritic blood is an anti-type IV collagen anti 
body, an antibody of anti-constituent region thereof, or an 
antibody of anti-constituent peptide thereof (regardless of the 
length of the constituent peptide), a type IV collagen-like 
immunoreactive peptide which reacts with an isolated, 
chronic nephritis-derived biological sample is used as the 
corresponding ligand antigen. 
When the target antigen in nephritic blood is type IV col 

lagen, a constituent region thereof, or a constituent peptide 
thereof (regardless of the length of the constituent peptide), 
the corresponding ligand antibody is an anti-type IV col 
lagen-like immunoreactive peptide antibody. 
As the ligand, an antibody corresponding to the target 

antigen or an antigen corresponding to the target antibody is 
preferable. Instead of the antigen corresponding to the target 
antibody, protein A or protein G may be used. However, in 
Such a case, there is a possibility that immunoglobulin other 
than the target antibody may be removed from the blood. 

In the process of purifying nephritic blood, preferably, 
blood is taken from the brachial vein of a patient with nephri 
tis and separated by a plasma separation membrane (or sepa 
rator) into a plasma component and a blood cell component. 
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8 
Of course, it may be possible to use whole blood instead of 
separating into the plasma component and the blood cell 
component. However, in Such a case, normal components, 
Such as albumin, other than the target Substance come into 
contact with unnecessary objects outside the body. The sepa 
rated plasma component is passed through a column having a 
carrier inside on which a ligand (antigen or antibody corre 
sponding to the target Substance) having an adsorption func 
tion is immobilized so that the target substance is removed by 
adsorption, and then the plasma component is mixed with the 
blood cell component and returned into the body. By perform 
ing Such a series of steps for purifying blood aseptically and 
mechanically, the purification can be applied to a medical 
device. Furthermore, instead of using one column, an anti 
body column corresponding to the target antigen and an anti 
gen column corresponding to the target antibody may be 
used. 
The antibody column is preferably an anti-alpha 5 chain 

antibody column, more preferably an anti-alpha 5 chain NC1 
antibody column, and still more preferably an antibody col 
umn corresponding to the alpha 5 chain-derived peptide 
which immunologically reacts with an isolated, chronic 
nephritis-derived biological sample. 
The antigen column is preferably an alpha 5 chain column, 

more preferably an alpha 5 chain NC1 column, and still more 
preferably a column of the alpha 5 chain-derived peptide 
which immunologically reacts with an isolated, chronic 
nephritis-derived biological sample. 
The present invention will be described in detail below 

with reference to the examples. 

EXAMPLES 

1. Anti-NC1 Antibody Measurement Method 
An anti-NC1 antibody measurement method was devel 

oped using ELISA in which NC1 (bovine glomerulus-de 
rived, yield 0.0025%) was used as an antigen, and serum and 
urine were measured. FIG. 1 is a graph showing the compari 
son (anti-NC1 antibody) between healthy subjects and per 
sons with high urinary albumin level. In FIG. 1, the broken 
line indicates the cutoff value (0.072), which corresponds to 
average OD (0.028)+2SD (0.044) of 7 cases with normal 
urinary albumin level and normal blood sugar level. In FIG.1. 
the 12 cases in the left side (Alb (mg/mL)<30) include, in 
addition to cases with normal urinary albumin level and nor 
mal blood Sugar level (7 cases), cases with normal urinary 
albumin leveland high blood sugar level (5 cases). The results 
were that the anti-NC1 antibody was detected in high fre 
quency not only from the serum of patients with Goodpasture 
syndrome, but also from the serum and urine of persons with 
high urinary albumin level (FIG. 1) and the serum of dialysis 
patients. 

Specimens of urine of patients diagnosed with nephritis 
were measured. Eighty percent or more of the nephritis speci 
mens was positive, with the average measurement value of 
healthy subjects+2SD being the cutoff value. The resultsug 
gested the possibility that NC1 was not only the antigen for 
Goodpasture syndrome, but also was a common antigen for 
nephritis. 

Next, detection of the anti-NC1 antibody for each disease 
was measured by the same method as that described above. 
FIG. 2 is a graph listing diseases and their levels of anti-NC1 
antibody. Usually, chronic nephritis develops gradually over 
years or 10 or more years. The anti-NC1 antibody was also 
detected in diabetic nephropathy or the like, which is second 
ary nephropathy that usually develops gradually as in chronic 
nephritis, and there was no particular relationship between 



US 8,420,331 B2 
9 

the diagnosed disease name and the anti-NC1 antibody level 
(FIG. 2). Consequently, it was believed that there was a com 
mon antigenic site in nephritis. 

Furthermore, a triple helix region (including 7S and the 
central helical domain (TH), hereinafter referred to as “triple 5 
helix') having a triple-helical structure of bovine kidney 
derived type IV collagen was purified and used as an antigen 
in place of NC1, and the anti-triple-helix antibody was mea 
sured. FIG. 3 is a graph showing the correlation between the 
anti-triple-helix antibody and anti-NC1 antibody in the same 10 
nephritis patient. The anti-NC1 antibody and the anti-triple 
helix antibody had a correlation of 90% or higher. Although 
NC1 and the triple helix had completely different structures 
and amino acid sequences, they immunologically reacted in 
the same manner with respect to nephritis. This indicated that 15 
the antigen may be 7S or the central helical domain (TH) 
constituting the triple helix in the same alpha chain (FIG. 3). 

2. Method for Finding Reactive Antigenic Site from Type 
IV Collagen Using Isolated, Chronic Nephritis-Derived Bio 
logical Sample (Hereinafter Referred to as “Biological 20 
Sample') as Detection Antibody 
As the biological sample acting as a detection antibody, 

urine was directly used. However, serum and kidneys (includ 
ing kidney extracts and cultures), which are specimens 
derived from nephritis, may also be used, and adjusted immu- 25 
noglobulin may also be used. Furthermore, as the biological 
sample, not only human nephritis-derived samples, but also 
animal nephritis-derived samples (Bessatsugaku no Ayumi 
(Supplementary volume Journal of Clinical and Experimen 
tal Medicine), Renal disease state of arts 2003-2005, Ishiyaku 30 
Publishers, Inc.) can be used. As the peptide acting as the 
reactive antigen, a synthetic peptide having the primary 
sequence was used. However, a chimera peptide, a recombi 
nant peptide, or a peptide produced by any other method may 
be used. As the amino acid sequence, NC1 of the alpha 5 chain 35 
was used. However, NC1 of other alpha chains may be used as 
long as it reacts with the biological sample. Furthermore, as 
the amino acid sequence, the alpha 5 chain is preferable in the 
case of the triple helix (7S and/or the central helical domain). 
However, the amino acid sequences of other alpha chains may 40 
be used as long as they react with the biological sample. The 
length of the peptide acting as the antigen is preferably 3 to 35 
amino acids in view of cost and efficiency, and most prefer 
ably 10 to 20 amino acids in view of also achieving ease of 
production of the antibody. Furthermore, the search method 45 
and results are not limited to the alpha 5 chain, and also apply 
to the search of all alpha chains of type IV collagen and the 
results of search. 

Selection of a biological sample using type IV collagen 
NC1 was measured by the ELISA method. A biological 50 
sample (urine in this example) diluted fourfold with PBS (pH 
7.4) was placed in a 96-well microplate which was coated 
with 100 ul/well (10 ug/mL) of bovine glomerulus-derived 
NC1, and incubation was performed for two hours at 23°C. 
(hereinafter at the same temperature), followed by washing 55 
with PBS. An enzyme (HRP) labeled anti-human IgG anti 
body solution was added thereto, and incubation was per 
formed for one hour, followed by washing. A substrate solu 
tion (TMB) was added thereto, and after a predetermined 
period of time of 5 to 30 minutes (10 minutes in this case), a 60 
reaction termination solution (1 N sulfuric acid) was added to 
the reaction mixture. Immediately thereafter, absorbance 
(OD) was measured at 450 nm. 

FIG. 4 shows the comparison of measured data (anti-NC1 
antibody) with respect to chronic nephritis TD38, diabetic 65 
nephritis TD42 and healthy subjects (TD31 to 37 and TD39 to 
41). In this experiment, the anti-NC1-IgG antibody in urine 

10 
was measured, enzyme-labeled anti-human IgG antibody 
(human HRP326) diluted to 4,000-fold was used, and the 
reaction was carried out for 60 minutes. In FIG. 4, the cutoff 
value is OD. 0.443 (healthy subjects/n=10; average 0.255+ 
2SD. 0.188), 1.008 for chronic nephritis (hereinafter “A”), 
and 2.696 for diabetic nephritis (hereinafter “B”). As a result, 
the urine specimens having a high anti-NC1 antibody level 
selected could be directly used as "isolated, nephritis-derived 
biological samples (biological samples). Some of them were 
divided into Small portions, frozen, and stored. 

Preparation of Isolated, Nephritis-Derived Biological 
Sample (Biological Sample) 
The antibodies degrade in acidic urine. Therefore, the urine 

specimen stored in the frozen state was defrosted while being 
shaken at 18°C. overnight so that the urine specimen was 
homogeneously dispersed together with precipitates. Then, 
the defrosted urine was diluted exactly fourfold with PBS, 
and while shaking at 18°C. for 24 hours, a homogeneously 
dispersed liquid was prepared. The dispersed liquid was Sub 
jected to centrifugation at about 3,000 G for 5 minutes, and 
the precipitates were removed. The resulting Supernatant 
fluid was measured and dried with a freeze-dryer. Sterile PBS 
(pH 7.4) in the amount originally measured was added to the 
freeze-dried product, the container was washed out, and PBS 
was recovered. By repeating this operation four to five times, 
a pH neutralized, stable “biological sample was obtained. 
Then, the anti-NC1 antibody level was measured again, and 
the measured OD value was considered as the titer per 1 mL. 
Physiological saline or distilled water for injection may be 
used instead of PBS. In order to maintain high titer, other 
processes, such as sterilization and bacteria elimination, are 
carried out. That is, by using precautions necessary for phar 
maceutical makers dealing with biologically derived pharma 
ceutical products, injections or internal agents can be pro 
duced. Furthermore, the biological sample can also be used as 
an inducer for a nephritis model. Moreover, as “biological 
samples', antibodies purified with an affinity column on 
which antigen NC1 is immobilized or obtained by ammo 
nium sulfate precipitation may be diluted again so as to adjust 
their concentrations. Alternatively, immunoglobulin as an 
antibody may be purified from serum or kidneys. In particu 
lar, in the case of autologous administration of a biological 
sample obtained from the nephritis patient himself or herself, 
because of its high affinity, an abnormal immunoreaction 
does not easily occur even if the biological sample is used as 
an injection. Furthermore, an oral administration agent is also 
preferable in view of oral tolerance. 

Furthermore, animal-derived biological samples may also 
be used. As the inducer, NC1 of the alpha 5 chain is particu 
larly preferable. Nephritis models induced by glomerulus 
derived NC1 belong to a kind of acute nephritis, and thus most 
of the anti-NC1 antibodies are close to autoantibodies of 
Goodpasture syndrome which is acute nephritis. Therefore, it 
is preferable to use Such nephritis models while comparing 
them with an "isolated, nephritis-derived biological sample' 
of human chronic nephritis. Although a biological sample 
derived from a diabetes animal model or a hypertension ani 
mal model can be used, it is preferable to use Such a biological 
sample while comparing it with an "isolated, nephritis-de 
rived biological sample of human chronic nephritis as in the 
case described above. 
Method for Selecting Type IV Collagen NC 1-Like Immu 

noreactive Peptide Using Isolated, Nephritis-Derived Bio 
logical Sample (Biological Sample) 
Among a plurality of published amino acid sequences, the 

present inventor has used the proposed sequences described 
in the document by Ninomiya et al. (pp. 235-260 In Extra 



US 8,420,331 B2 
11 

cellular matrix-cellular interaction: Molecules to diseases, ed 
by Ninomiya Yet al. Japan Sci Press, Tokyo/S Karger, Base1. 
1998) (FIG. 5). The number of amino acid residues of NC1 
per alpha chain is about 230. Since six alpha chains exist, the 
total number of amino acid residues to be checked is 1,380 for 
NC1. 

Preliminary Test 
A preliminary test was carried out, using the ELISA 

method, in which NC1 as the antigen for coating was replaced 
with synthetic peptides. The measurement conditions were: 
antigen concentration: 10 g/mL (10 mM PBS), 100 uL/well; 
blocking agent: Block Ace (manufactured by Dainippon 
Pharmaceutical Co., Ltd.) diluted to 25%, 250 uL/well; urine: 
human 20- to 100-fold dilution; second antibody (enzyme 
labeled anti-human IgG antibody): x800; and substrate solu 
tion: TMB (+) (manufactured by DAKO Corp). The specimen 
was diluted to 20- to 100-fold, unlike the original fourfold 
dilution of NC1 as the antigen. The results were that in both 
the specimen A (chronic nephritis) and the specimen B (dia 
betic nephritis), compared with the antigen peptide 301 (20 
amino acid residues that are continuous from the N-terminus 
on alpha 3 chain NC1), the immunoreaction was strong in the 
antigen 501 (20 amino acid residues that are continuous from 
the N-terminus on alpha 5 chain NC1). Accordingly, a main 
test was carried out using NC1 of the alpha 5 chain. Note that 
301 contained the amino acid sequence about 5 to 18 from the 
N-terminus on the alpha 3 chain corresponding to Goodpas 
ture syndrome specified by computer software. Furthermore, 
it was possible to check alpha chains other than the alpha 5 
chain, such as 301. Furthermore, in each of 301 and 501, the 
antibody level in the urine of nephritis patients was clearly 
higher than that of the urine of healthy subjects, and was 
sufficiently distinguishable. Therefore, it was possible to use 
both antigens as nephritis detection reagents. 

Screening of Antigenic Site on Alpha 5 Chain NC1 
A test was carried out using the ELISA method, in which 

NC1 as the antigen for coating was replaced with synthetic 
peptides, under the same conditions as those described above. 
FIG. 6 shows the comparison with respect to NC 1-like anti 
genicity among chronic nephritis No. 38, diabetic nephritis 
No. 42, IgA nephropathy, and healthy subjects Nos. 31, 32. 
and 33. 
The peptides of the alpha 5 chain were prepared as 

described below. Fifteen synthetic peptides were prepared 
from the whole region of the alpha 5 chain NC1, in which a 
first unit of 20 amino acid residues was selected from the 
N-terminus, and Subsequent units, each containing 20 amino 
acid residues, were selected with 5 amino acid residues over 
lapping each other (hereinafter referred to as yp01 to yp 15 
(H4NA5-1 to 5-15 in FIG. 6), yp 15 containing more than 20 
amino acid residues). The results were that the specimen A 
(chronic nephritis: No. 38) strongly reacted withyp05 (SEQ 
ID NO:9), 08 (SEQID NO:8), 13 (SEQID NO:5), 10 (SEQ 
ID NO: 7), and 12 (SEQID NO: 6); the specimen B (diabetic 
nephritis: No. 42) strongly reacted with yp 10 (SEQID NO: 
7), 13 (SEQID NO:5),08 (SEQID NO:8), 05 (SEQID NO: 
9), and 12 (SEQ ID NO: 6); and IgA nephropathy strongly 
reacted with yp08 (SEQ ID NO: 8), 05 (SEQ ID NO: 9), 10 
(SEQID NO: 7), 13 (SEQID NO. 5), and 12 (SEQID NO: 6), 
indicating the coincidence of the peptide groups with high 
reactivity. Thus, the five peptides were antigenic sites com 
monto the specimenA, the specimen B, and IgA nephropathy 
which were derived from different diseases. As described 
above, bovine glomerulus-derived NC1 and triple helix have 
Substantially the same reactivity with nephritis urine speci 
mens, and both are considered to be common antigens to 
nephritis. Thus, the triple helix (7S and/or the central helical 
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domain) of the alpha 5 chain and peptides thereof can be 
considered as immunoreactive peptide candidates. The whole 
alpha 5 chain may be used as an antigen. However, in Such a 
case, a time-consuming process is required. 
As described above, the “biological sample' is a ligand 

effective for screening NC 1-like immunoreactive peptides. It 
was also possible to use the found peptides and antibodies 
thereof as ligands for detecting corresponding antibody or 
antigen peptides in the same manner. In particular, antibodies 
prepared from immunoreactive peptides, regardless of 
whether they were monoclonal antibodies or polyclonal anti 
bodies, were effective for detecting new immunoreactive pep 
tides instead of the “biological sample'. All of the peptides 
found from the alpha 5 chain showed a large difference in 
reaction between urine specimens of nephritis and urine 
specimens of healthy subjects (FIG. 6), and could be used for 
reagent kits for detecting nephritis. The immunoreactive pep 
tides of the present invention have type IV collagen-like 
immunoreactivity, and are not limited to peptides derived 
from the alpha 5 chain. 

3. Method for Screening New Alpha 5 Chain NC1-Like 
Immunoreactive Peptide 

In the process of screening candidate immunoreactive pep 
tide, the synthetic peptide derived from the alpha 5 chain NC1 
was replaced with a candidate immunoreactive peptide. The 
biological sample may be replaced with an anti-alpha 5 chain 
NC1 antibody or an anti-alpha 5 chain NC1-derived peptide 
antibody. In such a case, the labeled antibody was selected so 
as to correspond to the animal from which the antibody was 
derived. 
The peptide used as the candidate immunoreactive peptide 

may have any sequence and is not limited to type IV collagen 
as long as it is a peptide having immunoreactivity equal to or 
higher than the proposed peptides derived from alpha 5 chain 
NC1. Furthermore, the proposed peptides may be shortened, 
lengthened, altered, Substituted, or modified, or may be com 
bined to form an amino acid sequence. For example, yp 12 
(SEQIDNO: 6)andyp13 (SEQID NO:5) may be combined. 
In order to partially alter the proposed peptide, simply, an 
animal-derived sequence may be used. Furthermore, in the 
peptides using a part of the amino acid sequence of the alpha 
5 chain NC1, any amino acid sequence could be used as long 
as it had imminoreactivity higher than that of NC1 extracted 
and purified from the living body. 
The present invention is applicable to the whole amino acid 

sequence of the alpha 5 chain including the triple helix (7S 
and/or the central helical domain). A peptide having a smaller 
region than the whole region of the alpha 5 chain and having 
good triple helix-like or NC1-like immunoreactivity is pref 
erable. A shorter peptide having better immunoreactivity is 
more preferable. In terms of cost and effect, the length of 
peptide is preferably 3 to 35 amino acids, and such a peptide 
can be selected by the ELISA method described above, 
although not limited thereto. 
The above can be applied to other alpha chains in the same 

manner, and thus, instead of the biological sample, various 
antibodies, such as antibodies to peptides derived from the 
regions, such as NC1, 7S, and the central helical domain, the 
individual alpha chains, and type IV collagen may be used. In 
the case of animal species other than the biological sample, 
the components of the reagent for human use described above 
were adjusted so as to meet the animal species. Furthermore, 
when the present invention is applied to the other alpha 
chains, preferably, reactivity with an isolated, nephritis-de 
rived biological sample is confirmed in advance. 
The immunoreaction is not limited to an enzyme immu 

noreaction. Examples of the immunoreaction also include an 
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AB method, RIA, an immunoluminescence method, a pre 
cipitation reaction, and an agglutination reaction. As an 
enzyme-labeled antibody, either a polyclonal or monoclonal 
antibody may be used. The antibody may be radiolabeled, 
luminescence-labeled, or non-labeled. The reaction mode is 5 
not limited to a sandwich method, but a competitive method 
or the like may be used. Glass, a magnetic Substance, or a 
latex may be used instead of a plate. Alternatively, without 
using any of these, the solid phase method may not be 
employed. 
When a plate is coated with a peptide, the substance for 

coating may be applied through avidin, biotin, or a combina 
tion thereof. As the peptide with which the plate is coated, a 
plurality of peptides may be mixed. Alternatively, a selected 
mixed peptide specimen may be divided into constituent pep 
tides, and selection may be made therefrom. The peptide 
preparation is not limited to synthesis, and it is possible for 
persons skilled in the art to employ any method used in the 
other fields. Furthermore, the second antibody is not limited 
to the anti-specimen IgG antibody. Although an anti-speci 
men IgM antibody, an anti-specimen IgA antibody, or an 
anti-specimen immunoglobulin antibody may be used, the 
anti-specimen IgG antibody is preferable. 

4. Preparation of Nephritis Model Using Immunoreactive 
Peptide as Inducer 
The selected peptides can be used as an inducer of nephritis 

independently and/or in combination with each other. 
Although yp08 (SEQ ID NO: 8) and yp 12 (SEQ ID NO: 6) 
were used as peptides and rabbits and guinea pigs were used 
as animals, the peptides, animals, and administration meth 
ods are not limited thereto. 

Peptides 0.3 mg/mL (0.15 mg only for initial administra 
tion) together with the same amount of FCA were intrader 
mally administered to rabbits (female) once in two weeks, 
four times in total. The results were thatyp08 (SEQID NO:8) 
showed urinary protein (#2; +2) and yp 12 (SEQID NO: 6) 
showed urinary protein (#1; +2), all of which were positive. 

Furthermore, in the ELISA method in which the microplate 
was coated with the peptide yp 12 (SEQ ID NO: 6) (10 
ug/mL), in 7 weeks after the initial administration, at a dilu 
tion of 32,000 fold, the antibody level in serum reached 3.00, 
which is in the vicinity of the upper limit of measurement of 
the absorptiometer. 
ELISA antibody level; yp08 (SEQ ID NO: 8) 
(#2x8,000; A450 mm/3.00) 
yp12 (SEQID NO: 6) 
(#1x32,000; A450 mm/3.00) 
Peptides 0.1 mg/mL together with the same amount of 50 

FCA were intradermally administered to guinea pigs (female) 
once in two weeks, four times in total. The results were that 
yp 12 (SEQID NO: 6) showed urinary protein (#1; +1, #2; +, 
#3; +), all of which were slightly positive. This means that 
human nephritis gradually progresses, indicating that they are 55 
suitable models. 

Furthermore, in the ELISA method in which the microplate 
was coated with the peptide yp 12 (SEQ ID NO: 6) (10 
ug/mL), in 7 weeks after the initial administration, at a dilu 
tion of 8,000 fold, the antibody level in guinea pig serum 60 
reached 3.00, which is in the vicinity of the upper limit of 
measurement of the absorptiometer. Furthermore, intra-ab 
dominal administration to rats or mice of these anti-immu 
noreactive peptide antibodies (antiserum) enabled production 
of models of nephritis which was weak, close to that of 65 
human, and slowly progressive, unlike the administration of 
conventional anti-NC1 antibodies (antiserum). 
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5. Inhibition of Nephritis by Immunoreactive Peptide 
During an acclimation period of one week after purchase of 

two guinea pigs, yp 12 (SEQID NO: 6) dissolved in water was 
administered in a total amount of 5 to 10 mg to the guinea 
pigs. Then, nephritis was induced as described above. No 
urinary protein was observed (#1: -, #2; -), and nephritis 
urine was not detected. 

Oral administration of immunoreactive peptides corre 
sponds to vaccines and therapeutic agents for nephritis. The 
immunoreactive peptides and antibodies thereof could be 
used for oral administration agents, desensitization therapies, 
and injections. Although a similar example is described in 
Japanese Unexamined Patent Application Publication No. 
2000-214163, in the present invention, by further specifying 
peptides, the effect is enhanced. 

6. ELISA Kit Using Antibody Against Immunoreactive 
Peptide 
ELISA methods are commonly used measurement meth 

ods for detecting an antigen or an antibody, and there is not 
much difference in measuring procedure. Therefore, 
examples in which the antibodies described above are com 
bined are shown herein. 

In measurement of “antigen NC1 by the sandwich ELISA 
method, instead of “the anti-NC1 monoclonal antibody and 
the anti-NC1 antibody (guinea pig), using any of the com 
binations of “the anti-yp 12 antibody (rabbit) and the anti 
yp12 antibody (guinea pig) and “the anti-NC1 monoclonal 
antibody and the anti-yp 12 antibody or the anti-yp08 anti 
body', it was possible to measure NC1. Nephritis in the early 
stage was detected using urine as a specimen. With respect to 
the measurement range, for example, in the case of “an anti 
NC1 monoclonal antibody (PCT/JP2005/002669) and an 
anti-NC1 antibody (guinea pig), in which a microplate was 
coated with the anti-NC1 monoclonal antibody (2 g/mL). 
and the AB method (Avidion-HRP x4,000) was performed 
using the anti-NC1 antibody (guinea pig) (IgG AP-Biotin 
0.95 mg/mL), NC1 could be measured in a very small amount 
in the range of 50 ng/mL to 1 ng/mL and detected from urine 
of the case of nephritis, in particular, diabetic nephritis in the 
early stage. Since it is not possible to detect the antigen from 
urine in advanced cases of nephritis, a diagnostic agent for 
diseases in the early stage can be produced. In Such a case, 
using the sample from nephritis as a specimen, antibodies 
(including anti-NC1 antibodies) corresponding to yp08 (SEQ 
ID NO: 8) and yp 12 (SEQ ID NO: 6) on an antigen solid 
phase plate were detected. Furthermore, the combinations of 
“the anti-yp 12 antibody (rabbit) and the anti-yp 12 antibody 
(guinea pig) and “the anti-NC1 monoclonal antibody and the 
anti-yp 12 antibody or the anti-yp08 antibody’ can measure 
yp12 (SEQID NO: 6) or yp08 (SEQID NO:8), and thus can 
be used as laboratory reagents. 

Even in the case where a triple helix (7S and/or the central 
helical domain) derived immunoreactive peptide is selected 
by the same method as that used for the alpha 5 chain NC1, 
and an antibody against the selected immunoreactive peptide 
is used, it is also possible to measure the triple helix (7S 
and/or the central helical domain) and/or the immunoreactive 
peptide. 
By using isolated, nephritis-derived biological samples, it 

was possible to select type IV collagen-like immunoreactive 
peptides. Furthermore, the selected type IV collagen-like 
immunoreactive peptides could substitute for type IV col 
lagen, and were useful for diagnostic agents for nephritis, 
therapeutic agents for nephritis, therapeutic devices for 
nephritis, elimination of antibodies from biological samples, 
and collection of antibodies. Furthermore, the anti-type IV 
collagen-like immunoreactive peptide antibodies were useful 
for diagnostic agents for nephritis, therapeutic agents, thera 
peutic devices for nephritis, elimination of antigens from 
biological samples, and collection of antigens. 
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SEQUENCE LISTING 

<16O is NUMBER OF SEO ID NOS: 9 

<210s, SEQ ID NO 1 
&211s LENGTH: 233 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 1 

Pro Ala Thr Trp Thr Thr Arg Gly Phe Val Phe Thr Arg His Ser Glin 
1. 5 1O 15 

Thir Thr Ala Ile Pro Ser Cys Pro Glu Gly Thr Val Pro Leu Tyr Ser 
2O 25 3O 

Gly Phe Ser Phe Leu Phe Val Glin Gly Asn Glin Arg Ala His Gly Glin 
35 4 O 45 

Asp Leu Gly. Thir Lieu. Gly Ser Cys Lieu. Glin Arg Phe Thr Thr Met Pro 
SO 55 6 O 

Phe Lieu. Phe Cys Asn Val Asn Asp Val Cys Asn. Phe Ala Ser Arg Asn 
65 70 7s 8O 

Asp Tyr Ser Tyr Trp Lieu. Ser Thr Pro Ala Leu Met Pro Met Asn Met 
85 90 95 

Ala Pro Ile Thr Gly Arg Ala Lieu. Glu Pro Tyr Ile Ser Arg Cys Thr 
1OO 105 11 O 

Val Cys Glu Gly Pro Ala Ile Ala Ile Ala Val His Ser Glin Thr Thr 
115 12 O 125 

Asp Ile Pro Pro Cys Pro His Gly Trp Ile Ser Leu Trp Llys Gly Phe 
13 O 135 14 O 

Ser Phe Ile Met Phe Thir Ser Ala Gly Ser Glu Gly Thr Gly Glin Ala 
145 150 155 160 

Lieu Ala Ser Pro Gly Ser Cys Lieu. Glu Glu Phe Arg Ala Ser Pro Phe 
1.65 17O 17s 

Lieu. Glu. Cys His Gly Arg Gly Thr Cys Asn Tyr Tyr Ser Asn Ser Tyr 
18O 185 19 O 

Ser Phe Trp Lieu Ala Ser Lieu. Asn Pro Glu Arg Met Phe Arg Llys Pro 
195 2OO 2O5 

Ile Pro Ser Thr Val Lys Ala Gly Glu Lieu. Glu Lys Ile Ile Ser Arg 
21 O 215 22O 

Cys Glin Val Cys Met Lys Lys Arg His 
225 23 O 

<210s, SEQ ID NO 2 
&211s LENGTH: 232 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 2 

Gly Pro Gly Tyr Lieu. Gly Gly Phe Lieu. Leu Val Lieu. His Ser Glin Thr 
1. 5 1O 15 

Asp Glin Glu Pro Thr Cys Pro Leu Gly Met Pro Arg Lieu. Trp Thr Gly 
2O 25 3O 

Tyr Ser Lieu. Lieu. Tyr Lieu. Glu Gly Glin Glu Lys Ala His Asn Glin Asp 
35 4 O 45 

Lieu. Gly Lieu Ala Gly Ser Cys Lieu Pro Val Phe Ser Thr Lieu. Pro Phe 
SO 55 6 O 

Ala Tyr Cys Asn. Ile His Glin Val Cys His Tyr Ala Glin Arg Asn Asp 
65 70 7s 8O 
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- Continued 

Arg Ser Tyr Trp Leu Ala Ser Ala Ala Pro Leu Pro Met Met Pro Leu 
85 90 95 

Ser Glu Glu Ala Ile Arg Pro Tyr Val Ser Arg Cys Ala Val Cys Glu 
1OO 105 11 O 

Ala Pro Ala Glin Ala Val Ala Val His Ser Glin Asp Glin Ser Ile Pro 
115 12 O 125 

Pro Cys Pro Gln Thr Trp Arg Ser Leu Trp Ile Gly Tyr Ser Phe Leu 
13 O 135 14 O 

Met His Thr Gly Ala Gly Asp Glin Gly Gly Gly Glin Ala Lieu Met Ser 
145 150 155 160 

Pro Gly Ser Cys Lieu. Glu Asp Phe Arg Ala Ala Pro Phe Lieu. Glu. Cys 
1.65 17O 17s 

Gln Gly Arg Glin Gly Thr Cys His Phe Phe Ala Asn Lys Tyr Ser Phe 
18O 185 19 O 

Trp Lieu. Thir Thr Val Lys Ala Asp Lieu. Glin Phe Ser Ser Ala Pro Ala 
195 2OO 2O5 

Pro Asp Thir Lieu Lys Glu Ser Glin Ala Glin Arg Glin Lys Ile Ser Arg 
21 O 215 22O 

Cys Glin Val Cys Val Lys Tyr Ser 
225 23 O 

<210s, SEQ ID NO 3 
&211s LENGTH: 232 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 3 

Gly. Thir Ser Ser Val Ala His Gly Phe Lieu. Ile Thr Arg His Ser Glin 
1. 5 1O 15 

Thir Thr Asp Ala Pro Gln Cys Pro Glin Gly Thr Lieu. Glin Val Tyr Glu 
2O 25 3O 

Gly Phe Ser Lieu. Lieu. Tyr Val Glin Gly Asn Lys Arg Ala His Gly Glin 
35 4 O 45 

Asp Leu Gly Thr Ala Gly Ser Cys Lieu. Arg Arg Phe Ser Thr Met Pro 
SO 55 6 O 

Phe Met Phe Cys Asn. Ile Asn. Asn Val Cys Asn. Phe Ala Ser Arg Asn 
65 70 7s 8O 

Asp Tyr Ser Tyr Trp Lieu. Ser Thr Pro Glu Pro Met Pro Met Ser Met 
85 90 95 

Gln Pro Leu Lys Gly Glin Ser Ile Glin Pro Phe Ile Ser Arg Cys Ala 
1OO 105 11 O 

Val Cys Glu Ala Pro Ala Val Val Ile Ala Val His Ser Glin Thr Ile 
115 12 O 125 

Glin Ile Pro His Cys Pro Glin Gly Trp Asp Ser Leu Trp Ile Gly Tyr 
13 O 135 14 O 

Ser Phe Met Met His Thir Ser Ala Gly Ala Glu Gly Ser Gly Glin Ala 
145 150 155 160 

Lieu Ala Ser Pro Gly Ser Cys Lieu. Glu Glu Phe Arg Ser Ala Pro Phe 
1.65 17O 17s 

Ile Glu. Cys His Gly Arg Gly Thr Cys Asn Tyr Tyr Ala Asn Ser Tyr 
18O 185 19 O 

Ser Phe Trp Leu Ala Thr Val Asp Val Ser Asp Met Phe Ser Llys Pro 
195 2OO 2O5 

Glin Ser Glu Thir Lieu Lys Ala Gly Asp Lieu. Arg Thr Arg Ile Ser Arg 
21 O 215 22O 
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- Continued 

Cys Glin Val Cys Met Lys Arg Thr 
225 23 O 

<210s, SEQ ID NO 4 
&211s LENGTH: 231 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 4 

Gly Glin Ser Met Arg Val Gly Tyr Thr Lieu Val Lys His Ser Glin Ser 
1. 5 1O 15 

Glu Glin Val Pro Pro Cys Pro Ile Gly Met Ser Gln Leu Trp Val Gly 
2O 25 3O 

Tyr Ser Lieu. Lieu. Phe Val Glu Gly Glin Glu Lys Ala His Asn Glin Asp 
35 4 O 45 

Lieu. Gly Phe Ala Gly Ser Cys Lieu Pro Arg Phe Ser Thr Met Pro Phe 
SO 55 6 O 

Ile Tyr Cys Asn. Ile Asn. Glu Val Cys His Tyr Ala Arg Arg Asn Asp 
65 70 7s 8O 

Lys Ser Tyr Trp Lieu. Ser Thr Thr Ala Pro Ile Pro Met Met Pro Val 
85 90 95 

Ser Glin Thr Glin Ile Pro Glin Tyr Ile Ser Arg Cys Ser Val Cys Glu 
1OO 105 11 O 

Ala Pro Ser Glin Ala Ile Ala Val His Ser Glin Asp Ile Thr Ile Pro 
115 12 O 125 

Gln Cys Pro Leu Gly Trp Arg Ser Leu Trp Ile Gly Tyr Ser Phe Leu 
13 O 135 14 O 

Met His Thir Ala Ala Gly Ala Glu Gly Gly Gly Glin Ser Lieu Val Ser 
145 150 155 160 

Pro Gly Ser Cys Lieu. Glu Asp Phe Arg Ala Thr Pro Phe Ile Glu. Cys 
1.65 17O 17s 

Ser Gly Ala Arg Gly Thr Cys His Tyr Phe Ala Asn Lys Tyr Ser Phe 
18O 185 19 O 

Trp Lieu. Thir Thr Val Glu Glu Arg Glin Glin Phe Gly Glu Lieu. Pro Val 
195 2OO 2O5 

Ser Glu Thir Lieu Lys Ala Gly Glin Lieu. His Thr Arg Val Ser Arg Cys 
21 O 215 22O 

Glin Val Cys Met Lys Ser Lieu. 
225 23 O 

<210s, SEQ ID NO 5 
&211s LENGTH: 2O 
212. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: peptide with homology to Type IV collagen 

<4 OOs, SEQUENCE: 5 

Gly Arg Gly Thr Cys Asn Tyr Tyr Ala Asn Ser Tyr Ser Phe Trp Leu 
1. 5 1O 15 

Ala Thr Val Asp 
2O 

<210s, SEQ ID NO 6 
&211s LENGTH: 2O 
212. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: peptide with homology to Type IV collagen 

20 
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- Continued 

<4 OOs, SEQUENCE: 6 

Ser Cys Lieu. Glu Glu Phe Arg Ser Ala Pro Phe Ile Glu. Cys His Gly 
1. 5 1O 

Arg Gly Thr Cys 
2O 

SEO ID NO 7 
LENGTH: 2O 
TYPE PRT 

ORGANISM: Artificial Sequence 
FEATURE: 

<4 OO > SEQUENCE: 7 

15 

OTHER INFORMATION: peptide with homology to Type IV collagen 

Gly Trp Asp Ser Leu Trp Ile Gly Tyr Ser Phe Met Met His Thr Ser 
1. 5 1O 

Ala Gly Ala Glu 
2O 

SEQ ID NO 8 
LENGTH: 2O 
TYPE PRT 

ORGANISM: Artificial Sequence 
FEATURE: 

<4 OOs, SEQUENCE: 8 

15 

OTHER INFORMATION: peptide with homology to Type IV collagen 

Pro Phe Ile Ser Arg Cys Ala Val Cys Glu Ala Pro Ala Val Val Ile 
1. 5 1O 

Ala Wal His Ser 
2O 

SEO ID NO 9 
LENGTH: 2O 
TYPE PRT 

ORGANISM: Artificial Sequence 
FEATURE: 

<4 OOs, SEQUENCE: 9 

15 

OTHER INFORMATION: peptide with homology to Type IV collagen 

Ser Thr Met Pro Phe Met Phe Cys Asn Ile Asn Asn Val Cys Asn Phe 
1. 5 1O 

Ala Ser Arg Asn 
2O 

The invention claimed is: 
1. A method for detecting chronic nephritis, diabetic 

nephritis or IgA nephritis comprising contacting a peptide 
which immunologically reacts with an isolated chronic 
nephritis-derived biological sample, wherein the peptide con 
tains an amino acid sequence selected from the group con 
sisting of SEQID NO:5, SEQID NO: 6, SEQID NO: 7, SEQ 
ID NO: 8 and SEQID NO:9, and has 35 or less amino acids, 
wherein urine and/or blood is used as a sample, and immu 
noreactions between urine and/or blood, and the peptide is 

50 

55 

15 

tested by detecting an antibody in the urine and/or blood to the 
peptide, wherein a stronger immunoreaction to the peptide in 
the chronic-derived biological sample compared to a sample 
from healthy individual is indicative of chronic nephritis, 
diabetic nephritis or IgA nephritis. 

2. The method for detecting chronic nephritis according to 
claim 1, wherein immunoreactions between urine and/or 
blood, and the peptide is tested by detecting an antibody in the 
urine and/or blood to the peptide using ELISA method. 
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